Objective-To elucidate whether and how the endoplasmic reticulum (ER) stress-C/EBP homologous protein (CHOP) pathway in macrophages is involved in the rupture of atherosclerotic plaques. Methods and Results-Increases in macrophage-derived foam cell death in coronary atherosclerotic plaques cause the plaque to become vulnerable, thus resulting in acute coronary syndrome. The ER stress-CHOP/growth arrest and DNA damage-inducible gene-153 (GADD153) pathway is induced in the macrophage-derived cells in atherosclerotic lesions and is involved in plaque formation. However, the role of CHOP in the final stage of atherosclerosis has not been fully elucidated. Many CHOP-expressing macrophages showed apoptosis in advanced ruptured atherosclerotic lesions in wild-type mice, whereas few apoptotic cells were observed in Chop Ϫ/Ϫ mice. The rupture of atherosclerotic plaques was significantly reduced in high cholesterol-fed Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice compared with Chop
A cute coronary syndrome, including myocardial infarction and unstable angina, is most frequently caused by an occlusive coronary thrombosis at the site of a preexisting atherosclerotic plaque. [1] [2] [3] [4] [5] The formation of coronary thrombosis is generally the result of the rupture of an atherosclerotic plaque, followed by the aggregation of platelets and the formation of fibrin. Therefore, clarification of the mechanisms by which an atherosclerotic plaque becomes vulnerable to rupture would be useful for preventing the onset of acute coronary syndrome. Atherosclerosis is a chronic inflammatory disease of the arterial wall. [1] [2] [3] 6 Macrophages ingest an excess amount of oxidized low-density lipoprotein (LDL) and are converted into foam cells, which then secrete various inflammatory cytokines. Metalloproteinases secreted by macrophages and apoptosis of macrophage-derived foam cells affect the stability of plaques. Thus, monocytes/macrophages play a key role in the instability of atherosclerotic plaques.
Recently, Myoishi et al 5 reported that the induction of apoptosis and the activation of the endoplasmic reticulum (ER) stress pathway, including the induction of C/EBP homologous protein (CHOP)/growth arrest and DNA damage-inducible gene0153 (GADD153), a member of the CCAAT/enhancer-binding protein (C/EBP) family of transcription factors, were detected in macrophages and smooth muscle cells within ruptured plaques, but not within stable fibrous plaques, in humans. They also reported that the levels of ER stress in atherectomy specimens from patients with unstable angina pectoris are higher than those from patients with stable angina pectoris. These results suggest that ER stress-induced apoptosis of macrophages affects the vulnera-bility of plaques to rupture. ER stress was first identified as a cellular response pathway to preserve ER functions; it is disturbed by various factors, such as hypoxia, oxidative stress, and hypoglycemia. [7] [8] [9] [10] [11] Therefore, the ER stress response is involved in various pathological settings, including atherosclerosis. The transcription of CHOP is strongly induced in response to ER stress, leading to the induction of apoptosis in a variety of cell types. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Researchers 20, 21 recently reported that the progression of atherosclerosis was suppressed in 2 distinct mouse models of advanced atherosclerosis in the mice lacking CHOP. However, the role of CHOP in the final rupture of the plaque and subsequent thrombosis are still undefined. In this study, we directly examined whether the ER stress-induced apoptotic pathway in macrophages contributes to the rupture formation of atherosclerotic plaques.
Methods
Brief descriptions of the procedures are provided in this section and in the figure legends. An expanded description of the methods used for these studies is available in the supplemental data (available online at http://atvb.ahajournals.org).
Mouse Models of Atherosclerotic Plaque Rupture
To generate atherosclerotic mice, male Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice or Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice, at the age of 13 weeks, were fed a high-cholesterol diet for 5 weeks. To generate the mouse models of atherosclerotic plaque rupture, 22 9-week-old male Chop ϩ/ϩ/ Apoe Ϫ/Ϫ mice or Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice fed normal chow were anesthetized and then their common carotid artery was ligated just proximal to the bifurcation. After the ligation of the common carotid artery or a sham operation, the mice were fed a high-cholesterol diet throughout the experiment. Four weeks after ligation, a polyethylene cuff (length, 2 mm) was placed around the common carotid artery, just proximal to the ligated site. Four days later, mice were euthanized and the lesions were analyzed. ER stress-activated indicator (ERAI) transgenic mice, which express green fluorescent protein (GFP) under ER stress conditions, were generated as previously described. 23 
Hematoxylin-Eosin and Oil Red O Staining, and Immunohistochemistry
Anesthetized mice were perfused with PBS through the left cardiac ventricle and then tissues were fixed by perfusion with 4% paraformaldehyde containing PBS. After fixation, the common carotid artery was excised, embedded in optimal cutting temperature compound, and frozen in liquid nitrogen after removal of the cuff. Frozen (6-m-thick) sections were cut and air dried. The precise methods for staining are described in the supplemental data.
Detection of Apoptosis and RT-PCR Analysis
Apoptosis was detected using a mitochondrial membrane potentialindicating dye (DePsipher; Trevigen Inc, Gaithersburg, Md) or an in situ apoptosis detection kit (Takara, Otsu, Japan).
Total RNA isolation and preparation, cDNA synthesis, and RT-PCR were performed as previously described. 7 
Measurement of the ER Stress Response in Living Cells
The ER stress response in living macrophages derived from ERAI mice was detected by measuring GFP expression, as previously described. 23 Quantitative results were expressed as meanϮSEM and analyzed using the Mann-Whitney test or the t test.
Results

CHOP Is Involved in the Rupture of Atherosclerotic Plaques
Male Apoe knockout (Chop ϩ/ϩ /Apoe Ϫ/Ϫ ) mice and Chop and Apoe double-knockout (Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ ) mice were fed a high-cholesterol diet (Figure 1 ). There were no significant differences in body weight, plasma glucose level, or serum lipid concentration between the 2 groups of mice (supplemental Figure I ). Overall, atherosclerosis in the aorta was estimated by oil red O staining ( Figure 1A ). The number of atherosclerotic lesions tended to be higher in the Chop ϩ/ϩ / Apoe Ϫ/Ϫ mice compared with the Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice ( Figure 1B) , as previously reported, 20 but the difference was A, Atherosclerosis mouse models were generated using male Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice and Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice, which were fed a high-cholesterol diet for 5 weeks. Aortae were excised from wild-type mice fed normal chow, and the aortae from wild-type and experimental mice were stained with oil red O. The bar represents 200 m. B, The percentages of the positive area of oil red O staining in A were calculated and are presented as meanϮSEM (nϭ4). NS indicates no significant difference between the 2 groups. C, Hematoxylin-eosin staining and oil red O staining of the brachiocephalic artery from representative mice from both models are shown. The bar represents 100 m. D, The atherosclerotic area of the lesion in C was calculated, and the areas are shown as the meanϮSEM (for each lesion, 3 sections from 10 mice were examined for calculation.). **PϽ0.01 between the 2 groups. not significant. On the other hand, as shown in Figure 1C and D, the formation of atherosclerotic lesions in the brachiocephalic artery was significantly suppressed in the Chop Ϫ/Ϫ / Apoe Ϫ/Ϫ mice compared with the Chop ϩ/ϩ/ Apoe Ϫ/Ϫ mice. As shown in Figure 1A , atherosclerotic lesions were advanced in the brachiocephalic artery in this model; advanced atherosclerotic lesions are also often observed in this area in human clinical cases. These results suggest that the ER stress-CHOP pathway plays a role in atherosclerosis but that its contribution to the early stages is limited. However, in advanced lesions, CHOP appears to play a major role ( Figure 1C and D). The results in Figure 1 are in accordance with the previously reported results in the human clinical cases 5 and in a mouse model. 20, 21, [25] [26] [27] As shown in Figure 2A , CHOP is induced in macrophages that have invaded the atherosclerotic lesion. Pronounced macrophage infiltration was also detected in Chop Ϫ/Ϫ / Apoe Ϫ/Ϫ mice. Therefore, the invasion of macrophages into the atherosclerotic lesion is CHOP independent. The activation of caspase-3 (indicated by cleavage of the protein) can be used as a marker of apoptosis. Thus, we examined the expression of the caspase-3 active form to detect apoptotic cells in atherosclerotic lesions. Figure 2B shows that a large part of macrophages in the plaques of Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice is undergoing apoptosis. In contrast, apoptotic cells were minimal in the Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice, although there were many macrophage-derived cells. These results suggest that ER stress-CHOP-mediated apoptosis is induced in these infiltrating macrophages during advanced atherosclerosis.
Next, we directly examined whether activation of the ER stress-CHOP pathway contributes to the instability of atherosclerotic plaques using an atherosclerotic plaque rupture model generated by the ligation and cuff placement method ( Figure 3A , supplemental Figure II , and supplemental Figure  III ). 22 The circumferential atherosclerotic lesions were formed in both the Chop
mice. However, as shown in Figure 3B , the ratio of ruptured lesions was dramatically higher in the Chop ϩ/ϩ /Apoe Figure III ). An immunohistochemical analysis showed that most of the infiltrated macrophage-derived cells present in the plaque express CHOP in the Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice ( Figure 3D ). Because CHOP mediates ER stress-induced apoptosis, we examined whether apoptosis in the infiltrating macrophages is suppressed in Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice compared with Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice using TUNEL staining ( Figure 3C ) and staining for the active form of caspase-3 ( Figure 3E ). Figure 3E shows that most of the macrophage-derived cells were apoptotic in the Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice. In contrast, the number of apoptotic cells was obviously decreased in the Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice. The number of TUNEL-positive cells was also significantly lower in the Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice compared with the Chop ϩ/ϩ /Apoe Ϫ/Ϫ mice. These results suggest that ER stress-CHOP-mediated apoptosis in macrophages plays a major role in the instability of plaques. To directly examine the role of CHOP in macrophages, we generated mice lacking CHOP only in bone marrow-derived cells, and mice expressing CHOP only in bone marrow-derived cells, by bone marrow transplantation as described elsewhere 24 ( Figure 3C and Figure 4A ). As shown in Figure 4B , in the case of Apoe suppressed. These results show that the ER stress-CHOP pathway in macrophages plays a major role in the instability of atherosclerotic plaques and that this instability is due to the increased apoptosis of the infiltrating macrophages.
Free Cholesterol Accumulates in the ER of Macrophages and Induces ER Stress
Next, we prepared mouse peritoneal macrophages as previously described, 14 to examine how the ER stress pathway is induced in macrophages. In macrophage-derived foam cells, oxidized LDL-derived cholesterol is esterified by acyl-coenzyme A and cholesterol acyltransferase (ACAT) and accumulates as esterified cholesterol in cytosolic droplets. 6, 28, 29 Esterified cholesterol is intoxic to the cells, although the cells are filled with numerous lipid-containing droplets. However, as the atherosclerotic lesions progress, the amount of unesterified free cholesterol increases. 30 The suppression of ACAT-mediated cholesterol esterification and/or activation of neutral cholesteryl esterase is induced during the progression of atherosclerosis. 6, 29, 30 Therefore, we directly examined whether unesterified free cholesterol in living macrophages induced the ER stress pathway ( Figure 5 ). Peritoneal macrophages were prepared from wild-type and ERAI mice and used to model infiltrating macrophages, as previously reported. 20 Supplemental Figure IV shows that macrophages used in these experiments are infiltrated type as the foam cells in atherosclerotic lesions. In Figure 5A , the distribution of intracellular cholesterol was detected by oil red O staining in peritoneal macrophages. When the macrophages were treated with acetyl-LDL, cholesterol was detected in the peripheral area of the cells. In contrast, when cells were exposed to acetyl-LDL plus the ACAT inhibitor CI976, cholesterol was detected in the perinuclear area. These results clearly show that free cholesterol accumulated in different compartment(s) compared with esterified cholesterol in living cells. Free cholesterol was distributed in the ER but esterified cholesterol was not ( Figure 5B ). Then, we examined whether free cholesterol accumulation induced the ER stress pathway in vivo. Induction of the active form of X-box binding protein 1 (XBP1) is a hallmark of the ER stress response. [31] [32] [33] The cells derived from ERAI transgenic mice express a variant of GFP under XBP1-activated conditions and can be used to directly monitor ER stress in vivo. 23, 34, 35 Peritoneal macrophages from ERAI transgenic mice were treated with acetyl-LDL plus CI976 or acetyl-LDL alone, then the ER stress response was monitored by evaluating the intensity of GFP emission ( Figure 5C and D) . As shown in Figure 5D , the levels of ER stress response after treatment with acetyl-LDL plus CI976 were about twice compared with those after treatment with acetyl-LDL alone. These results show that the intracellular accumulation of free cholesterol strongly activates the ER stress response pathway. To our knowledge, this is the first case directly demonstrating the activation of the ER stress pathway by free cholesterol in living macrophages. Other ER stress markers, such as CHOP, Derlin(s), and ER degradation enhancer, mannosidase alpha-like 1 (EDEM), were also induced by free cholesterol accumulation (supplemental Figure VA and B) . 36 -39 Also, we showed that accumulation of free cholesterol induces apoptosis in peritoneal macrophages (supplemental Figure VC and D) . Treatment with caspase inhibitor significantly suppressed free cholesterolinduced cell death in macrophages (supplemental Figure VIA  and B) . This result supports our conclusion that apoptosis is mediated by the accumulation of free cholesterol in infiltrating macrophages. Figures 3 and 4 . The generated plaque lesions of the common carotid artery from each mouse were stained using the TUNEL method to detect apoptotic cells and were stained with methyl green at the same time. TUNEL-positive apoptotic cells were calculated, and the percentage of positive cells per 1000 cells is shown as the meanϮSEM. **PϽ0.01 between the 2 groups. D, The generated plaque lesions of the common carotid artery from both mouse models were double immunostained with macrophage-specific MOMA2 and anti-CHOP antibodies in the same field, and the merged images are shown. The bar represents 30 m. E, The generated plaque lesions of the common carotid artery from both mouse models were double immunostained with macrophage-specific MOMA2 and anti-active caspase-3 antibodies in the same field, and the merged images are shown. The bar represents 30 m. HCD indicates high-cholesterol diet.
Free Cholesterol Accumulation Induces ER Stress-CHOP-Bax-Mediated Apoptosis in Peritoneal Macrophages
CHOP plays a central role in ER stress-mediated apoptosis. [15] [16] [17] 19, 40, 41 We showed that CHOP plays a crucial role in the induction of apoptosis by the accumulation of free cholesterol (supplemental Figure VI) . Peritoneal macrophages from wild-type or Chop Ϫ/Ϫ mice were treated with acetyl-LDL plus CI976 or acetyl-LDL alone. We evaluated apoptosis by using a dye indicating the mitochondrial membrane potential and lactate dehydrogenase release. In Chop Ϫ/Ϫ cells, apoptosis induced by treatment with acetyl-LDL plus CI976 was significantly suppressed.
Because the activation and translocation of Bax, a proapoptotic member of the B-cell lymphoma (Bcl)-2 family, from the cytosol to the mitochondria is important in CHOPmediated apoptosis, 15 we next examined whether Bax was activated and translocated to the mitochondria in a CHOPdependent manner using acetyl-LDL plus CI976-treated wildtype ( Figure 6A) and Chop Ϫ/Ϫ ( Figure 6B ) primary cultured peritoneal macrophages. The Bax antibody (N-20) predominantly recognizes the activated proapoptotic state of Bax, whereas the Bax antibody (B-9) reacts with Bax regardless of its conformation. 15 Nuclear staining with Hoechst dye 33258 was also performed to detect nuclear apoptotic morphological changes. In untreated cells, the nucleus was finely stained with nuclear staining. When untreated macrophages from wild-type or Chop Ϫ/Ϫ mice were immunostained with Bax antibodies, the cytoplasm was diffusely stained with the B-9 antibody, whereas immunofluorescence was weak with the N-20 antibody. In contrast, when wild-type macrophages were treated with acetyl-LDL plus CI976, apoptotic chromatin condensation was seen. (Cells are indicated by arrows in Figure 6A .) When immunostaining for Bax was performed in the acetyl-LDL plus CI976-treated wild-type cells using the B-9 or N-20 antibody, particulate structures were observed in the cytoplasm, indicating translocation of Bax to the mitochondria. Positive staining with the N-20 antibody after this treatment indicated that there was a conformation change in Bax. In contrast, when Chop Ϫ/Ϫ macrophages were treated with acetyl-LDL plus CI976, apoptotic changes were barely detected on nuclear staining. Under these conditions, the cytoplasm of Chop Ϫ/Ϫ cells was diffusely stained with the B-9 antibody and only weakly immunostained with the N-20 antibody. These results show that the translocation of Bax to the mitochondria and the induction of its conformation change by acetyl-LDL plus CI976 treatment are CHOP dependent. The activation and translocation of Bax were only minimally detected in CI976-or acetyl-LDL-treated cells at 24 hours. As shown in Figure 6 and supplemental Figure  VIC , low levels of apoptosis induction were detected in the cells that had accumulated the esterified form of cholesterol for a long period. This apoptosis was CHOP independent. These results are consistent with those in Figure 3B . In Figure  3B , rupture formation was still detected in a few cases, despite the lack of CHOP expression. From these results, it can be deduced that at least a small part of macrophage apoptosis and plaque rupture is induced by the accumulation of esterified cholesterol in a CHOP-independent manner.
Discussion
During the past decade, a great deal of information has been discovered about the pathological features of vulnerable atherosclerotic plaques. For example, vulnerable plaques contain a large atheromatous plaque with less collagen. 42, 43 There are more apoptotic macrophages in the advanced stage of atherosclerotic lesions compared with early-stage lesions. 3, 29, 44 In addition, the core portion of the vulnerable plaque contains macrophage debris, cholesterol crystals, and intracellular and extracellular free cholesterol accumulation. 45 In general, apoptotic cells are rapidly disposed of by phagocytosis in living tissues; however, phagocytosis by macrophages is impaired in advanced atherosclerotic lesions. 46 Thus, dying macrophages become necrotic; and cellular debris, including cholesterol crystals and free cholesterol, is left after the cells die. 6, 45 This cellular debris activates the secretion of inflammatory cytokines and matrix proteinases by the surviving macrophages, thereby inducing inflam- mation. 4, 29 Thereafter, the death of matrix-producing smooth muscle cells and the degradations of the fibrous component of the atherosclerotic plaque are induced. Despite these findings, there is still much to be learned before it will be possible to prevent plaque rupture in advanced lesions.
The suppression of ACAT-mediated cholesterol esterification and/or the activation of neutral cholesteryl esterase is induced during the progression of atherosclerosis. 6, 29, 30 ACAT is an ER membrane protein; therefore, the accumulation of free cholesterol in the ER membrane may further disturb ACAT activity. 6 Trafficking of LDL-derived cholesterol from the endosome to the peripheral cellular membrane is dependent on the late endosome protein Niemann-Pick C1 (Npc1), and heterozygous deficiency of Npc1 selectively blocks cholesterol trafficking to the ER. Feng et al 25 showed that formation of necrotic debris and macrophage death are suppressed in atherosclerotic lesions in Npc1 ϩ/Ϫ /Apoe Ϫ/Ϫ mice compared with Npc1 ϩ/ϩ /Apoe Ϫ/Ϫ mice. These findings show that macrophage death in the advanced stage of atherosclerosis is induced by increased unesterified free cholesterol transported to the ER. Under physiological conditions, the cholesterol content of the ER membrane is low; and increases in the cholesterol content of the ER membrane may alter the stiffness of the membrane, leading to a disturbance of the function of ER membrane proteins, including Ca 2ϩ pumps such as sarcoplasmic reticulum ATPase. 6 Then, the ER stress pathway is activated by ER dysfunction. Herein, we provided the first evidence that free cholesterol is transported to the ER and activates the ER stress pathway in primary cultured macrophages. The ER stress-induced proapoptotic factor CHOP was also induced by the accumulation of free cholesterol. By using an atherosclerosis plaque rupture model, we directly examined whether CHOP is involved in plaque rupture formation and observed that the rupture of atherosclerotic plaques and apoptosis of macrophages in model mice were CHOP dependent. Bone marrow transplantation experiments clearly showed that the expression of CHOP in bone marrow-derived cells is key for regulating rupture formation. In addition, the formation of a fibrous cap in the brachiocephalic artery was enhanced in Chop Ϫ/Ϫ /Apoe Ϫ/Ϫ mice compared with Chop ϩ/ϩ/ Apoe Ϫ/Ϫ mice (supplemental Figure III) . Also, CHOP is involved in the induction of the inflammatory response 47 ; therefore, the CHOP-mediated extracellular matrix degeneration pathway may be induced in the final stage of atherosclerotic lesion rupture. These results show that CHOP plays major roles in atherosclerotic plaque stability. However, the formation of de novo atherosclerosis was only partially dependent on CHOP.
Also, we showed that the intracellular accumulation of free cholesterol induces the activation and translocation of Bax to the mitochondria in macrophages in a CHOP-dependent manner. However, the mechanism by which CHOP induces the translocation and activation of Bax is still uncertain. The suppression of Bcl-2 expression is 1 of the downstream pathways of CHOP-mediated apoptosis. However, the suppression of Bcl-2 expression was not detected in our system (supplemental Figure VII) . Therefore, the activation of Bax is thought to be the main pathway involved in free cholesterolinduced apoptosis. Bcl-2 homology (BH3)-only type proapoptotic Bcl-2 family molecules, such as Bim, may be involved 1Ј-dioctadecyl-3,3,3Ј , 3Ј-tetramethyl-indocarboeyanine perchlorate)-labeled acetyl-LDL alone (upper panels) or 25-g/mL DiI-labeled acetyl-LDL plus 10-mol/L CI976 (lower panels) for 48 hours. Then the cells were stained with ER-Tracker dye and observed with a fluorescence microscope. DiI images (left panels), ER-Tracker dye images (middle panels), and their merged images (right panels) of the same field are shown. The bar represents 15 m. C, Peritoneal macrophages were prepared from ERAI-transgenic mice, then were either untreated or treated with 100-g/mL acetyl-LDL plus 10-mol/L CI976 for 24 hours, or 100 g/mL acetyl-LDL for 24 hours, as indicated in the figure. Next, the expression of GFP was observed using fluorescence microscopy. The bar represents 30 m. D, Peritoneal macrophages from ERAItransgenic mice were treated with acetyl-LDL, 100 g/mL, with CI976 (black bars) or without CI976 (white bars), 10 mol/L, for the indicated times. The expression of GFP was calculated using a spectrofluorometer and was standardized to the induction levels of ␤-galactosidase. The results of 3 independent experiments were calculated, and the results of the cells treated with acetyl-LDL plus CI976 for 48 hours were set at 100; all data are shown as the meanϮSEM (nϭ3). **PϽ0.01 between the 2 groups.
in this apoptosis pathway, through the induction of Bax activation. 40 However, the precise apoptosis-inducing mechanisms downstream of CHOP in atherosclerotic lesions still remain to be elucidated.
The results of this study, together with recent findings of reduced plaque growth in 2 distinct advanced atherosclerotic mice models lacking CHOP, 20 indicate that the CHOP pathway may be a key therapeutic target related to atherosclerotic lesion progression and the instability of atherosclerotic plaques. . Treatment with acetyl-LDL plus ACAT-inhibitor CI976 induces CHOP-dependent activation and translocation of Bax to the mitochondria of macrophages. A, Peritoneal macrophages from wild-type mice were untreated or were treated with acetyl-LDL, 100 g/mL, plus CI976, 10 mol/L, or CI976, 10 mol/L, or acetyl (Ac)-LDL, 100 g/mL, for the indicated times. The cells were then fixed, double immunostained with a monoclonal antibody against full-length Bax (Bax B-9), and a polyclonal antibody against the N-terminal portion of Bax (Bax N20), stained with Hoechst dye 33258 and observed by fluorescence microscopy. The arrows indicate nuclear condensation in the apoptotic cells. The bar represents 10 m. B, Peritoneal macrophages from Chop Ϫ/Ϫ mice were untreated or were treated with acetyl-LDL, 100 g/mL, plus CI976, 10 mol/L, or CI976, 10 mol/L, or acetyl-LDL, 100 g/mL, for the indicated times. The cells were then fixed and double immunostained with a monoclonal antibody against Bax B-9 and a polyclonal antibody against Bax N20, stained with Hoechst dye 33258, and observed by fluorescence microscopy. The bar represents 10 m.
